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W J-%M3* cf%i-Ai ^ E ^ S ji^-g- *H^K£# J£#7i, 

ofl^-jl, ofl^s} ^ ^(3Efe SK]^ ^M-^ CiHEi-i-^- 

#^3fllo] ^(polyphase) t^J-Al ^ ^-o\] o^a} 7fl^=l ^7l ^ 

€ HH^** CH Cf^-Al ^Ei ^O.S iL^V-t- ^<g*M ^ ^ *1 ^ C-fl o) 

£ 1 
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^0030020740 #^ 2003/11/12 

°o v ^# <*)^}3- cf^VAi i£b\3. ^1^% «fl^i£« ^ol^ ^71, ojs. 

^t»ltr ^Tfl^U ^ ^{Interpolator providing for high resolution scaling by 

interpolation with direction estimation and polynomial filtering, scaler comprising it, 
and method thereof} 

£ 2^ J±#^ 3*HH3 77>x] M-Ej-i^^ H«o]tf. 

3? HUH* iHH^ rq-^j-Al ^^*>7l 3l*V SL^ojt}. 

£ 5a ^ £ 5b zj-z^ ^Hfls] -id*i iL*> 5? iUHi j^v ^fts-^ q. 
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<8> v)v]Sl oj^-o. ^^oj^^- ^^oje^gca^r)^ olEi^o^ ^(interlace scan) 

u o v ^(«l€ ^> «<KD iE^r ^SZieflAlti. ^^(progressive scan) ^> H o^)^ «1 

Ais^l cfl^H ~P"§"«i °1 tfl^ 4i5r^ wl^A <3 A 0 V ^$*>^ t 0} 

Ei 31 °1 ^ i<S Hl^A HSZteflA) H. Hj-Alo) €Wtt e|oj 

#*l(deinterlacer)2Hr 

<9> ofl§ #cH , 640*480 *fl#.£S] wl^A Aji;} 14 3.*]^ °H1tt 

3?$T oJ^-O.5. SAl^^n]-, ^-o. Sfl^o} u lcl ^ OJ^J- A]^]. 4 0 o] ^ S.u|Bl^^ a 

cl^l-efloli- ojj77 r nfl^l^, iTflSJeKscalerHl sl^M * r 

ojo^ d]olE^# suttjofl <&#©1 ^<H°> tr^f. ^, ^ <=fl°IH ^3 480 ^ ef°J^ 

tI^ ^M^t 640 ^ «3H^-M:, ^Tfl^eioii 0)^0^ 41^1 1200 A Sr°J°>cf^ 

1600 ^ ^olE^-i-S 40 rflsf-^ 2.u|eHH 1600*1200 ^^£f 7}*)^ 

<io> ^^oj^ofl^ ^* r ^ ^ d)^- s.5] > »US5,793,379" -§-<Hl £ M-Bpi-)- 01^ ^ 

-id^ LPFClow pass filter HI °^tr ^l)*Rr ^ ifi tlME]^ 7 r #*ll- 
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520030020740 <£t\: 2003/11/12 

-M*}^ J±# cflolEls^-cf. ol<qofl £f i}%J-*Hpolynomial)°ll o]^V £.#o_g. ^ 

*fl efl°l^«Hl ^etb <2tt «o v ^°11 "proc. IEEE, vol. 78, 

Jan. 1990"^1 P.P. Vaidyanathan^) fe^, "Multirate digital filters, filter banks, 

polyphase networks, and applications" 0 !] Q ^ty^ slty. 
<n> ne^, ^ LPF ^E^o}uf tf^ofl oj^ ^^.o. ^2flo^ 

i^7l^ oj^o} <Hl*l(edge)» ffl^fJl, $Jtt ^^o^ (texture) ^^i 

<12> rcf^ ^. av^o] ol^-j7^|-^ 7}^^ ^Ml^r, iL# € 3 *HH 7}# 7>^°- o>efl ^ 

TieH 7>^*1# Af-g-SH ^71 ifl^ofl^Sl Afl^g- « 0 V^^. ^JJl^Tfl ^^Jl, oH 

^€ ^"71 iL^ ^^fi] w<KMH ^(5£^r ^*\) Hf^I^r ^M"cr ^€ cflolEil-^- EfH 

?M S^r ^BjsJM^ CHHO ^ -^ofl *H#tr Cf^-, TflAV^ # 7 j *IM 3 ** ^ 

Sl°fl ^ 7>^^1» A]~8-SM ^7l Ji^t fl*l°fl>H^ «o V ^* ^S*>7fl ofl^*KlL, ofl<& 

€ ^7) j±?i ^^1^ ^^ofl^ ^(se^ ^) ej-9j2f nvq-^- ^^oj HME-l-I-a- e}n^ 
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1020030020740 #^ <^7}: 2003/11/12 

#7l C]^# ^Ei ^-0.5. J±?>§: *^qB«H 3.Q 3*1^ t±7i tflolEil- £,g-0_3.^ 

<14> # 7 ]<i) 7l#^ azj-^l- ^*>7l £ ^6\) icj-s iL^l^r, ^ «. 

<15> #7l « 0 >^ ^-*Hr J±2> tHr ^oIe^s-^ «a^^o> LPF 3£ 

E^*>J1, #7l LPF ^E^ # C-flo]Ei-i-S.-^E^ ^-71 ^.?> iS-^St* 

<16> J£?J;-^ (Lagrange) #E]3fl 0 l^ ^E^^l <^H # 7 1 ^ 

°1 3 1-1- 3l^r^, 7fl#£ #71 <3^Md^ CflolE^ofl tfi*H CfA] #71 El-ZL^l SE*r 

#5^H^ ^*8<L£. #71 ^*]^ tiHEil- ^}c*| #3 

<17> #7] LPF ^E^£- f ^E]^ cflojEi x'(i,j)# ^Rr -r^, 

<18> J} = *(*-U)+6**(*..;)+*(i+U) 

8 

<19> (^7l^, x'(i,j)^r cflolE^, X (i,j)^ j<l<Hl 9X^ ^€ ^H^) 

<20> ^- ^S>fe ^^H ^ #5]^ 3# ^-cf. 

<21> #7l J±# #71 iL7j 3]*H^ #*K5Ett 2r-f)°11 ^fl^Rr ^ € ^ 

H c V ^^l- AA^r 1-7 77>7]S M-E^ nfl, #71 Ji7_> ^ *H1 4^ #7l #^(S^ 2^) 

"c^SM #7| 5 r ^(HL^ -f^) tg-fg^ X\o)6\)*\ E]^ojs>7ll £*Rr "o^&N 
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<23> "- 1 

A— O 

<24> 



r 1.0 


<flr = 1 


1.25 


dir = 2,3 


1.375 


<flr = 4,5 


1.5 


= 6,7 



<25> (<^7l^ ( x'(i.j)^ LPF HHEi, x' p (i,j:k)fe- 77>^1 zJ-zHH k 

*i ^3*r DflolE^-i-^ 57}^1 %^-<>\ ^, a ^ k<>11 7V^lS.Ai k7> f^M^ a=2 

olZL ol $■} o\] ^ a=1 ) 

<26> S «-Ei, Wdir >Pe dir °l € "HI « 0 >^## M-Efvfl^ 

<28> (^7^, DIRlqcaL^ -SL^g DIRglOBAL^t ^ U"^^) 

<29> ofl nj-E}, 



<30> 



ff r-*~ • A-fe^ - • i < r 

else 

D/R, = DIR GLORA1 



<31> (<^7H, DIRjfe ^ T-cr ^ £*Rr ^Tfl^l* M-EHJfe 

<32> 6)1 o^^H 3# tbcf. 



30-8 



1020030020740 <£t.\: 2003/11/12 

<33> #71 e^-ZL^l ^ ^B]^^ i = 0~n°lH ^5. n+l7flsl ^ x(i)^- *l 

4fe n*> ^*8*Rr SjillM, ^^H)*, 

<34> £ / 1 

<35> " 

p„co= E £,(/)*(/) 

/=0 

<36> (<^7H, n^r iUHl A>-g-^ ^ t - ^ttj*fl ^{^ S «-E-| iLTj- ifl *] ^XJ <*| 7] 3 , 

x(i)fe ^1" ^^HH^l sj^ cflolBl) 
<37> o. -^§>fe e^ZL^l 5&^r #^5|lol^ ^E^l o^H ^SJS]^ f^AS. 

<38> #71^ ^Ml » ^*>7l ^ofl *]3L ^1<^ 

<39> #7l iflSLBl^fe <g ^>t Eflo]Eil- 4^1 *H i*K13 ^ € ^0]^^ <g C-fl o] 

H^l^ ^Sj-JL, *IH ^1^3 *1H» ji# el-013 o|)olElt|- # 

<40> #71 +n<U^ ^7)^ #71 ^IH ^1^3 ^iHf «>o> ( #7) riTV ^*1 ^flS] cf^ Ej- 

^1 *£b\%o\] $\t}c^ #71 « 0 h§:o} ^#^o] ^3§(se^ ^31) el- 

^M^r 3# ^^HH^l ^ dH^** 7)1^, 741^ #7) <^#^#3 5>iS tflolE^ 
tfl«H 4*1 #71 51-ZL^l SE^ #^5flol^ JgEiig ^^O.S #71 ^.7> ^1^21 ^ c-fl 
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<41> #7l ^71 LPF , ^ ^71 B}ZL^1 £^ #^^0]^ ^E^^ A] ^ 

<42> Aj- 7 ) ^?flo^ ^.^71^, « 0 v*j=^ ^ *1*J=3 Aj- 7 ] * o v^ ^ 

^"71 AJ^O^ ^-i- «VCV, Aj-7] C^j ^ eJ.O]o] rf^S 

^"71 LPF ^E^*>J1 ( Aj. 7 l LPF ^ C-Ho]Eil-S.^.El #7} ^ o| ^V^-g- ^^^> 

^ #7l *1^3 ^.^^ 4>7l *H Aljr^ ^oj^- ttVoV, Aj-7) eJ-ZL^l iE^r 

4 Z^o^O} ^ c-HojE-1*^- Tfl #<5>H, 31 #€ #71 <^#^d#al CflolEil- 

ojl cfl^>al cfAl Aj.71 el-ZL^xl 5E^ #E]3llol^ ^E^ ^Ojg. ^ ^tJ <^ o} q]o] 

<43> #7) c^s 71-^ Jlf^fll- ^#S->7l ^ofl Hf^ ^711^% Cf-g-Sf 

^ ^7ll# ^tilfl-q-. 

<44> ^ofl Of^ ^]<U^ j±Zj r£^6\]^^ t ^ , ^ ^ *1 ^3] 2) ^ ^o}*} ^ 

€ ^^^M LPF ^E^sl-Jl, Aj-71 LPF ^El^ CllolEl#S.^-El Aj-71 Ji^V 

^1 ^SM" ^ofl, El-H^l iE^r #El2lH^ ^E^<H1 £|<jH >^7l wj- 

CflolEil-^- Tfl^H, 7jl#^ #7l <3#*H><*1 cflolEi#ofl tfl«H Cf^l #7l EfZL^l SE 

#El5flol^ jgE^ ^iLS #7l ^*1^ J±# 3l°lEi» ^-3><*| #S^t|-. 

<45> Aj-7l Cf^- 7l#^ a^ll" ^^>7l ifltt ^ofl ^1^1^ -tlS. r^?fl^^ « 0 > 
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1020030020740 2003/11/12 
< 46 > ^, ^dj| rtj-s ^ ai^- -t^xg ^ofl/i^, °J^5q^r ^ cflol 

#7l iL?i cf^ e^ols] c-HoiEil-^- LPF Ei -i-^jMH , # 

^, ^l-t>€ ^"71 <£^MHV<>1 CflolEll-ofl cfl^H 4*1 ^7] ?)-n.$x] 5E^ l-E]5flo}^ 3g 

#7} LPF ^ B^f^] i&^r #E^H^ ^E^^- A] ^ ^7} *\}6) ^ 

<47> A> 7 1 ^?H<^^ tfL^ofl^i-, ^-71 Al^oj ^]^ # «Vo>, ^-7] J±7V ^ 

^ ^^1^1 ^^1 ^ojEi-i-^- # 7 ] LPF ^E^l-J!, ^>7l LPF ^Ei^ ^ 3lol&|-I-S«-Ei ^ 

71 ^*1^ « 0 >^# #3^. t^ofl, ^-71 *|) <>}.§. w>o> ( ^V 7 ] el- 

^ dMEiS-ofl t^Ct) cfAl Aj-7] Efzi^l S^r #ENH^ ^E^ #7] J±?i 

<48> M^sJ. ^. o]^ ^ ^o] AjAHl o^^^ £] ^ ^« 

^1 0 l*fl^7l ^. ^Vrgo^ B>^-3)^j. ^Alofll- <^)Al^ ^ «- £^ ^ ^ J=L ^^ofl 7 ) 7 fl 
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zj- JE^l ^-<3J^ w^m. u|-B)-v£cf. 

<51> £ 1|. ^-S^, ^3 ^^Aj^ofl a)-s ^i^, ^SEl^-dlO), ^?fl<g 

*y ^71(120), ^ ^l^H ^-(130)1- ^-yitr3. 

<52> Dil£el«-(iio)^ ^sq^ sjiS HHEKR, G, B ^)o]b\, Y, Cb, Cr 3He1)» 

S> 3*1 Cf^ 40I4 5}^ C-flolEil-* ^ 0flo]Ei^ R, G, B 3*1 

1 ciHEil- Sl^r Y, Cb, Cr 3*1^ eflolE]# <y ^ ^4 3*1 ^$\9) 3^ 4 

o]3 sj^ t-flolEi-i-^., 3*1(51 3vfl*l £ 5<^H ^ ^V^^)°11>H3 ^HeI* <£ 

7] flSH cflolE^^, o^o} ^^o] R> g, 5Efe B 33^ 1 3 

3^ c-flolEll-S. R, G, SE^ B 3*lli tiHEil-ojcf . 

<53> Aj-7) ^?\}<£t$ 2-l}7](120)^ ^7] *\]°] AJJI^ ^H-i- aK,}, Aj-71 ^.^V 3*1 t\ 

4 s Bl-ol^ cflo]Ei#* LPF ^E^tb dl^lE-ll-^^-El , -tf 7 ] 3*13 W o V ^ ^3^, 

?}=Ligx) Hi^r ^S^H^ ^Ei^o]l fij^H ^7] "g^HM ^) ^ 

€ ertl^f ^# ^zHH3 efMtHl-g- Tfl <£*cHd#3 

dioiEi-f-ofl cflsH 3*1 A oM el-zi^l #eMHz, JgE^ ^7} 3.1} 3*13 

?_> cflolEKR', G', 2^r B' HH3)1- #3tr3. 
<54> ^7] ^H«.(i3o)^- Aj-71 LPF €Ei*g, * >y-7l el-ZL^-4 £^ -fel^M^ ^E^^- 

V}^ ^7) *\]0] ^-AjAl^lCl-. 
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<55> £ lofl w>sf ^-o), ^-71 +?\) 0 4^ ^71(120)^ ^^(121), ^ 

a.^(123)# ^HlW. 4>7l « 0 >^ ^^-^-(121)^ *H Aljrcq *||o]£. ^-o}, # 7 1 iL 

# 4^ 5**13 #7l Lpp ^e^*>ji, #7l LPF ^E^ tl 
EilrS^-Ei #7l J5L# ^^S] « 0 >^^- ^*H ^"71 ^-^-(123)^ #71 

* 3l^H, Tfl^ ^"71 <d#^^ ^\o]B\^o\] tfl*H #71 Ej-ZL^l S£^ #3 

5lM^ 3gEi^ ^^0.5. #71 ^*13 z\}o]b\(R' , G\ SE^- B 1 dHE-D-I- # 

<56> #7l LPF ^E^^, ^E^£ C-flolE^ x'(i , j)» ^£Rr l]^- ^*g*Hr LPF^ 2} 

*H Tjl^Cf. ^, l]oflAi ^E^H (i.j)^ C-flolE^ X^iJ)^, 

efl ^ e^-^^l ^fl*>^r ^ifi HMEil- x(i-l,j), x(i+l,j), ^ *K0<q 0^0} sj^ ^Ei 
x(i,j)3 6«fll- SL^f Dj*H ^^ev ^olcf. 

<57> ^ j) = *(*-U)+6**(U)+*0+U) 

[^«H] 1] ' 8 

<58> H7H, X '(i,j)^ ^Ei^£ C-ilolE^, x(i,j)^r i *3 j<M°fl 9l$r ^€ c "11 °1 E"| ) 

<59> £ 2 ^ ^*HH3 77}*] «o V ^# H-Eflfl^ S^o]^. 

<60> £ 21- ^S^, °c V ^^ ^7l J±?J: tfl-^Rr 77H 

(D1~D7HH^ HHEi-i-a!}- #7l LPF ^E^^ c-IIoIe^o] ^o|f M-Ej-uH^ 2] ^ 

7}#*]» ^Efifl^ 3]1£^, W dir >Pe dir °l ^ nflofl cfl-g-^ ^aM-g- 

El-tfl^ [^r^ 4]°fl tq-ef, 5]°fl 3*H ^t^^cf. 4] £E£r 5]^1^ , 
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20030020740 #3 <U*>: 2003/11/12 

w o V ^&-§- M-E}^^ DIRlqcal. CIRglobal. £ DIRi^r D1-D75L w<J-^«- zJ-zW ttj-e}. 1-7 

*1 77f7ls ufE^ ^ o^uf. ZLE^Jl, 2M*\, x'p(i,j)^ 77>^1 z}-zHH 

£ 2°1H zj^ ^-g- (i,j)# q-Bfiflji, Dl p ei ^ "{((P10+P15)/2 - 

x*(i,j)) + ((Pll+P16)/2 - x * ( i , j ) ) + 2*((P12+P17)/2 - x'(i,j)) + ((P13+P18)/2 - x'(i.j)) 
+ ((P14+P19)/2)- x'(i.j))} ^cfl^ojjL, D 2 Pe 2 ^r "{((P20+P25)/2- x'(i,j)) 

+ ((P21+P26V2- x'(i.j)) + 2*((P22+P27)/2- x'(i,j)) + ((P23+P28)/2- x'(i.j)) + 
((P24+P29)/2)- x'(i,j))}"Sl ^cfl^olcf. 

<61> s=4 

<62> (c*\7)*\, x'Ci.j)^ LPF ^3*8 € x' p (i,j:k)b 77H « 0 V*j=# zl-zHH k 

*1 5)^ 57}-*] ^-fs] ^, atr Ml *HE- 7}^^ k7 > ^Tl^o^ a=2 

olJi o}<z)6\]±. a =l) 

<63> 



3] 



r 1.0 


dir = 1 


1.25 


rfir = 2,3 


1.375 


= 4,5 


1.5 


dir = 6,7 



<64> 



<65> 



(°*7H, DIRlqcAL^ ^ Wit, DIRglobaL^ "o 1 ^) 
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* ' Pe ^a ~ W ^ • P °**oca I < T 

DIRi = DIR LOCAL 
else 

5] DIR i = D1R GLOBAL 

<67> (c^7l^ ( DIRi^ ^ofl nj-ej- £*Kr <M*1«- M-EfuH^ ^) 

<68> 4]o\)*] W dir >Pe dir ol sj^S ^ uflofl tfl-§-*Rr U^aM-fr..^*! u <^& 

DIRLOCAL^ ^ y o V ^& DIRglobal 0 ^- °H, 4]oflAi S ^ DIR L ocAL^. ^ 2^ 

Dl ifl*] D3«^l^ ^ W dir >Pe dir # 5)^^ol ^e]-\+ 5.^ «c^^S^^ 

H oH^°lcf. ^iK 4]<*1M ^ DIRglobal^" ^ 2^1 Dl D7 #*fl tJ-^HM 

±\ 5]oflA^ oj^o} ^--o] ojj^ T ^ 03^3 ^o|] nj-Ej- CfSTll <y^£]^ 
<69> £ 3-B- ^fl*Ur *jifi» f^o> ^H*HH^ «o V ^ ^^^V7l ifl^ S^l^. 

2) ^^1^ €^fl*Rr ¥ ^i&(Pl, P2)^ 1-7 77>^lS M-Ef^i 

#7l i?i ^*H1 uj-e). #71 -tf^KSE^r S^h) ^€(P1)^ ^7) ^(SE^r -f^) 

^-€(P2)^ aj-^^ A}o}oflAi ^u|^sr>7ll « 0 ^^O.S ^£4. -£ 3<Hl^^ P37> Pl-^ 

P221 ^o o vo|] oi^ ^ o.s 7};§s>£jl, ojaH^^ # 7 ] ^^(P3)oflAio 1 w o v^o. a7] . 

^ «JjEil- ^Sg ol^^- a - «3]Eisq- b7> M-El-ifl^ ^jEil- 3g ^ o)^*V b ' fl^g. 

iHKc ^ « c 1-^)O.S. ^^€^f. <>W, P3<HH^ Pl^ P29] X\.o}6\) 

*\ ^u\o]t}?\] ^SKELS, £ 3^ P37> P1<H1 e^^r SU-^, ^^1 P3<H1 

^i^l a o^^ Pl^ 7>^ ^0.5. ^^SlJL, «><y P37> P2^1 e^^l- ^^lofl 
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P3°fl>H3 «o>*J=^ P2^ ^^ofl 7 }77}^ ^O.S Pl^f P2 A>o)o^ 

£^°lcf. £ 4<HM*r ^ + 9)]<Q^^ ^ eK14 ^M-^ cfl 

*><^ a^-zL^l 5E^r #e|5|H^ ^Ei^5->^ of]* 0.14 , o.^ ^ e|-<yj2f °V 

c-lHEil- ^ oicf. £ 4<HHfe i^V ^*1 4^^ *\^_ ^}o)b\^^b\ 

^ tf-Ml ^ ^ ^ $a ^f. 4^, iL^: 31*1 ^ ^7> ^7>*H3 ^lS-^ *>^41<H 

>H J±# $1*1 ^ ^1-21 ^7> ^SM<>> 

JE 4# ^-S^, *1^=3 ^^-(123)fe 6] ^ 7]S+ Bfn^l ££ 

^ #EH)oj S ^*Rr SE^ l-E]Bflo]^ ^E^ofl ^€r><^ ( ^_^> ^*j(LP)^ 

HJ-^SH 31-§-*Kr <S^°1 ^ ?}9lz\- ^M-^ ^# z|zHH<i) ^ cfloiE-i-i- 

(Q1~Q4)* Tfl^S}^, Tfl^ ^>7l <g^^V^ C)]o]E^-i.(Ql-Q4)<Hl tfl^H tJ-A] [^3^ 6] 

^ [^r^Hl 7]^zf ^ EfZL^^l SE^ #e)^ol^ ^e^ t^-S. ^-71 ^*](LP)^ 
iHlolE^R 1 , G', B' cflolEl)* ^-s}a] Stt #E)Bflol^ ^E^^ i = 

0~n<HH *\S. cf^. n +l7fl^ ^ x (i)^- ^lM-^ n^> nf^^- ^^1^. 

[^*]-^ 6 J LM= S<Tt 
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<74> (o}7H, n °- ji^J-ofl A>-g-^ ^fi] ^ t - ^y]^ <H*M*)^ 7^) 

<75> « 

<76> (^7^, x (i)^ zJ-zHH^ ^ CflolE-]) 

<77> a))Wr l-o| f £ 4 ol]^ ( cflo)Ei Ql^ Al A4 cflolE^o]] cflS>cr] 6 ] ^ 

7]^f ^ SE^r #^3flol^ ^E^ rl-S ^<H^lcf. ojafl, 47 fl°] ^^ofl 47 ]]o^ 

^ HMEi-i-(Al~A4)°l €^ti*KEL5., n£r 4c»lJl ( A 1<>1 ^fl*Rr Ql°l ^fl^Hir 

^ ^3* M-^^fe" t-b 1.2 ^S. ^cf. p>^V7M wj-^^^, <S#-*H ^ ^ifi efols]. nj-uf 
^ i4^*l ^^HH^ ^olEl-i-(Q2~Q4)£ Tll^cf. SLth #7l i^V ^*1(LP)^ i 

# oflol^CR', G', SE^r B' C-flolE-DS. «H ^ofl^ 7^1^ #7l <^^^ C-flo]E^-i- 
(Q1-Q4H cfl^- BfZL^l SE^ l-EjBflol^ ^Ei^ ^0.5. t}]^ ^ . 
<7 8> 5E 5a ^ £ 5b ^ASr ^efl^ ^ i£*H o]*v ^tJ q. 

Ej-tfl^ ^H^f. ^, £-1} ^^K^^r 3)<*IM ^^ol ^ ^ e].olj4 n>u)-i=. 4^=- z]-Z}- 
oiH^ 8^1 B. HH^l- z|z}-o] 7llS&#ol 255, 128, 0, 100°1 JL, ^*K3£r 3)^r 

^ TflS^l- ^ 1284 0* 5|« A}ojofl nfl, £ 5a«fl^^ ^ cfl 

°1 E "KR' , G', SEb B' cflolEi)^ T^lS^ol 64°lJl, £ 5b^Hxr HHeKR', G' , B' 

^l^Ei)^ Tfl^SM 45^1^. o]^ ^-o. ■£ 5a ^ ^3).- -^^v <^j(;g o. ^)ofl^ 7>4^; -*f- ^ 
3l^l:(128, 0) ^ ig^b ^ a.^nfl°.o]^ ! ol^^. 4^^. JLZ\*}^ Q=L 

l-^3fllol^ ^E^ofl j^ofl ^a. ■£ 5b o} ^-13.^ ^j-o]^ 

^o.S £ 5b^ ji^l- ^7} ^-^-o)l 7 >^, ofl^(edge) SE.^ #^o] 01 ^ cgAj-o] 
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q- (texture) sfl^i ^ Ji^H ^* r ^ Sfl-^M" #°H , *fl#3MI- 

<79> ol^-oflA^ ^-O] <y^Al^}ofl rij-S. i^7l(120)^ «o V ^ 

(121)^1 4^ sKl^ ^ c-fl o]Eil-^ <y^«}-o> L PF ^E^ <5}ji , # 

7) LPF ^ ^}o]b\^.^b\ ^7) tLDr » 0 V^3M: #^tr4. °H 4Er, 

*1^=3 -£#-^(123)^ H^-ZL^l 2L£r #^^o|^ ^E^ofl o^o} ^&H1 rfl-g-«5>^ * 

^, 7)1^ #71 <3*<Hd#^ d]olEil-ofl cfl^ 4*1 EfZL^l 3^ ^E)5|]o]^ ^ 

E^ ^1-71 ^*1^ ciolEKR 1 , G', B' cflolEi)# ^-is}^ #^^Cf. ^ 

# ^o]Ei<y R', G', B' HHEil-g: ^^-ofl^ ^E)S]ol ^ofl <^^-C. S 4^#3H^4. 
<80> C)^ ^3). 5)3 ^Al^7> 7flAl£]o i C}.. a} 7 1 ^ ^-^ *T A>-g-^^0. 

7l^fl€ ^3 ^^1- *llt_Hj}7l ^fH *l~§-€ 3J£ °r44. HEiJEIsL 7l# ^-0>o) ^. 
#3 7^ 7>4 , S olS.«-El Cfoj:^- g 4 ^Alofl 7 > 7 >^*}4fe o] Sfl 

Q 44*1, l£rgo] 7l^^ ,£Jr t£ o] ^ :gJ=L^ ^^1^4 7l^^ 

ofl 4*}} %^7i\o\ ^ ^o)4. 
[^4 Jl4] 

<81> Aj-^ 44 ^-ol £ tg-rgoU 4^. 44^ #2- ^1^*8 #^lfe, 4*HH 

u o V ^# afl#Sr3L, #71 t&^H ^(i^r ^4) 4^4 nVuf^ ^s.^ 

DflolEl-i-^ 31] o] ^(polyphase) SE^- EfZl^l S^- cf*J-A] f-ofl ojsH 

TJl^ TflAV^ ^-71 uflolE^# CfAl ^7] 4^ ^Ei ^-O.^. # 
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l^^ty 11 

31*1 ^ «a^«>o> L PF #7l LPF € 

^ & d]°l^«-f-Ei # 7 l 3*1^ U-^a-i- M*K=- H o^# 33^; 

<2#^#sl HMEil-ofl cfl^H ^1 #7l el-ZL^l ^e)5)lo}^ ^e^ # 
2] 

*1M ^1^2^ *flo^ «>of fl*] i^o] cf^ ^ ^jolEil-g- #§l*Kr oflS.^^-; 

#7l A]JrO} ^-g. wVo> ( #71 J±^> ^5]°) Efo]^ E^ S.-g- 

LPF ^Bl^tb UMiHSSJfE], #71 $1*1^ yj-^-g- ^^jl, ej-n^l ^ ^eHM^ 

^gE^oH #71 w o V^o^ <g#^°l ^(Stt ^31) ^M-^ ^-l" 

oflA^ ^olE^l-^ 7ll#3rl-Dl ( 7^1#^ #7l <?t#^#3l & E-fl o] E) -=§-<^l tflSiH x^a] # 7 1 

el-zi^l JEtt ^El^H^ ^e^ ^^05. ^- 7 ] ^ <%*}<>] C-flolE^l- #3*Rr 

^1^ ^ 

#71 LPF ^E^, ^ #71 21-Zl^l HItt l-El^o]^ ^E^-g- ^ A] «5>^ # 7 ) ^ A];gr 
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[^*J- 3] 

#7) LPF ^^JI, ^-71 LPF ^E^ 31^1-3.^ ^>7l ^ *] ^ yJ-^-g- 

££fe #E|3|H^ ^E^ ^ ^ c^jcq ^ c-flojEil- #^*Rr *1*J=3 

[^*o> 4] 

^1 1%> I&tt 3^] 5a°H, LPF ^Ei^, 

tll^Ei x'(i ,j)^r ^*Rr 

= x(i-l,y)+6xx(;J)+x(i+lJ) 
8 

( <^7H, x'Ci.j)^ ^E]*8€ HHEi, x(i,j)fe j1<H] ^4 CllolEl) 

* ^*Rr LPF^l ^l^fe ^ ^1^*8 2L&7) . 

5] 

*1 l^d- S^r 3*J-°fl 91°]*), ^7) ^°- t 
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^7) 3.1} ^K2L±r 2*--f)<*f| ^*fl*Rr 1~7 7 

7^5. M-^^i nfl, ^-71 $)*H n^-el- #7l ^(S^f ^4gSj #7] *>^( 

13 1^ 61 

oIe^^ ^H^- 14 b]-^^ ^ 71-^^11- q-E^q]^ 



r 1.0 


dir = 1 


1.25 


<rtr = 2,3 


1.375 


<flr = 4,5 


1.5 


dir = 6,7 



(<*\7)*), x'Ci.j)^ LPF *>ifl tiHEi, x' p (i.j:k)fe 77j-7] zj-zHM k 

^ ^iS dHEi-i-^ 57>^1 ^-f^ ^, a fe k°fl 4€- 7>^^^ k7> ^^V^ol^ a =2 

olJl ol^^l^ a= i) 

, W dir >i?e dir °] s|^5L € °H1 tfl-g-^Rr Hh^&M- M-Ej-ifl^- 

( ^H, DIRlocaL^ ^ W oM£&, DIRglobaL^: 
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else 

Z>/^ = DIR ff£0£Al 
[^t 1 * 7] 

wo- ft 4 

1=0 

(<*7)*\, n^r Ji*H| Af-g-Si ^^o^ ^, t i=. ^ifl^ ^^S-^-Ei ^^1^}^ 71 e|, 

X(i)fe Z^O^O] H)o]&\) 

31^ £.#71. 
8] 

$1*1 cf^ afoisl ^ cflolE^-i-^- ^^«vc> LPF ^B\^\JL, #7] LPF 1 

3*3 ciloiBl-i-s.^ ^-7] ji^j. * 0 v ^3Mr ^3*H #3*Rr #31; g 
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o^l-A}^ cflolEi-i-oll cfl*H t^-A) ^-71 e)-ZL^l 2L^r ^&]ie1)o]^ ^E^ ^^o S # 

[^t 1 * 9] 

Aj-7l *iH *(]<H# #o>, #7) 31*1 ^^1^1 cf^ ei-o]o) ^ ei]oiEli-§- 

LPF HM^l"^-^ , ^7) iLl} 21 « 0 >^-g- ^^^>JI ( Sl-ZL^l i&^r ^E^M^ 

^E^<H1 Sl^H ^71 «J-^Sl ol^ol ^3g(S=Sr ^31) Ej-OlJlf nVu)-^ Z}-*}- 

olHo} ^ ^olE-11-^; T^SH, ^1^ ^71 ^ C-llolE^l-<Hl cfl*H Aj-71 

#7) LPF ^E^, ^ Aj-71 El-ZL^l SE^r #E)2llol^ ^E^^ *H ^ Aj- 7 ] ^ ^ A]^ 
* ^5^7lfe #7H» ^Ul^Rr 3# ^-^JO-S. *>fe Cl^l^ ^S. ^<£% 

10] 

9*<H1 $X°)*], ^-71 ^}<£% Jithfr, 
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^-71 LPF ^E^sViL, -8-71 LPF ^ ^o)E^-i-S.^ ^7} 

111 

*1] 8^ iE^r 10%H1 SU^i, ^-71 LPF €Ei^ ( 

8 

( ^7l^, x'Ci.j)^ ^E^^ ClHEi, X(i,j)^ j<g<Hl Cllo)E^|) 

^ lpf^i 31^5^ ^^.s. ^ ^ . 

l^^ty 12] 

*1) 8^ 10*<H 91°]*], 



30-25 



1020030020740 



<&A- 2003/11/12 



13] 

olE^^ x>o]^- l4Efufl^ ^ 7>^^1# M-Bj-tfl^ 



(^7]Ai, x'(i.j)^ LPF DlMEi, X ' p ( i>j:k )^ 77 >^ «j.*J=S. Z^o^ k 

<H1 7]^ ^ifl^ ^^SLS. H tfqHH n>^^ eflolE)^ jg-g-, k^r ^ «<^°fl 

A i ^ c-HolEi#^ 57H ^-f ^ ^, a ^ k^l 4€- 7}^-x)3_*\ k7> ^^>^o]^ a=2 

ojjl oj^ojl^ a=1 ) 

( DIRlocm/8: DIRglqbal^ ^ 




r 1.0 
1.25 

1.375 
1.5 



dir = 2,3 
dfir = 4,5 
dir = 6,7 
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D1R, = DIR l0CA£ 
else 

DIRi = DlR GLOML 

14] 

WO- n 4 

(^7H, n o. ^ofl Aj-g-^ ^ t ^ ^^JjLEi <$x\77}7)<>) Tie), 
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4] 
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